Title of the Invention 

Digital camera apparatus 
[0001] 

Background of the Invention 
5 (l) Field of the Invention 

The present invention relates to a digital camera apparatus. More 
specifically, the invention relates to a digital camera apparatus which can 
register informative data to he used for classification and arrangement of 
image data into an Exif file of the image data. 
10 [0002] 

(2) Related Art Statement 

The digital camera can record many images (image data) in a single 
recording medium (for example, a smart media a compact flash (both being 
registered trademarks). Since an unnecessary image can be instantly 
15 deleted in the digital camera, a greater number of images are often 
photographed as compared with conventional silver film cameras. 
[0003] 

However, as the number of photographed images increases, it becomes 
more troublesome to classify and arrange them. Thus, a method, which 

20 facilitates the arrangement of the images, has been demanded. As such a 
method, for example, there is proposed a method in which image date are 
associated with informative data of items such as text data or voice data, 
and the images are automatically classified and arranged based on the 
associated informative data of the item, 

25 [0004] 

In order to associate the informative data of the items with the images, 
there is a proposed a method in which a list of such informative data of the 
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items are prepared in a PC and taken into a digital camera, and a specific 
informative datum of the item is selected from a list of the informative data 
of the item on photographing and associated with a photographed image 
(For example, Japanese Patent Application No. 2002-265011, not laid 
5 opened to the public, and Manual of Digital Camera RDC-i700 
manufactured by Ricoh). Another method is proposed for associating an 
informative datum of an item with an image by displaying a software 
keyboard on a liquid crystal monitor of the digital camera, preparing such 
an informative datum of the item by inputting with a key through touching 
10 and taking the prepared informative datum into an Exif file on 
photographing. 
[0005] 

Since inputting on the software keyboard is troublesome, another 
method is examined, in which informative data of items containing fixed 
15 wordings are registered in an external memory or a built-in memory in 
advance and a given informative datum is selected therefrom by operating a 
touch panel or operating with key. See Japanese Patent Application 
No.2002-205611 ( not laid opened to the public). 
[0006] 

20 However, since it is troublesome to associate a photographed image 

with the informative datum of the item on photographing in case of the 
conventional digital camera when photographing is effected outside, 
improvement on operability has been demanded. Thus, a method is 
desired in which key-inputting operations are further decreased to more 

25 simply associate the informative data of the items with the image data. 
[0007] 

Summary of the Invention 
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The present invention has been accomplished in view of the above 
problems, and is aimed at providing a digital camera apparatus which can 
easily take into an Exif file informative data of items to be associated with 
images. 
5 [0008] 

In order to accomplished the above object, the digital camera 
apparatus according to the present invention comprises a recorder for 
recording a plurality of informative data of items, as an information file, to 
be used in classifying and arranging image data, a microphone for inputting 

10 voices, a voice decipher for deciphering a content of expression made by said 
voices picked up through the microphone, an item informative data 
extractor for extracting an informative datum of an item which informative 
datum is analogous to the deciphered content of the expression from the 
information file, and an item informative data recorder for recording the 

15 informative datum of the item extracted by the extractor into an Exif file for 
the image data. 
[0009] 

According to the present invention, since the informative datum of the 
item can be extracted based on the inputted voice and recorded into the Exif 

20 file, operation of inputting with keys can be reduced, so that the informative 
data of the item can be associated with the image data by simpler 
operations. 
[0010] 

Further, since the informative data of the item extracted as being 
25 suitable for classification and arrangement can be assuredly registered in 
the Exif file, the image data can be more effectively classified and arranged. 
When the informative datum of the item is definitely determined by 
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triggering release on photographing, it is possible to decide the informative 
datum of the item to be associated with the image data, while ensuring an 
intended object on photographing. 
[0011] 

5 (Brief Description of the Attached Drawings) 

For a better understanding of the invention, reference is made to the 
attached drawings, wherein: 

Fig. 1 is a concept view of the digital camera apparatus according to 
the present invention. 
10 Fig. 2 is a block diagram showing the construction of one embodiment 

of the digital camera according to the present invention. 

Fig. 3 is a figure illustrating a format of a file system recorded in an 
external memory of the digital camera according to the present invention by 
way of example . 

15 Fig. 4 is a figure showing the content of an information file by way of 

example. 

Fig. 5 is a figure showing a make-up of an Exif file by way of example. 
^ Fig. 6 is a first flow chart illustrating an Exif file-recording process 
according to the digital camera of the present invention. 
20 Fig. 7 is a figure showing a display plane of a liquid crystal monitor in 

which the name of an item of the information file is displayed with a cursor. 

Fig. 8 is a figure showing a display plane of a liquid crystal monitor in 
which an informative datum of the item of the information file is displayed 
with the cursor. 

25 Fig. 9 is a second flow chart illustrating an Exif file-recording process 

according to the digital camera of the present invention. 

Fig. 10 is a third flow chart illustrating an Exif file-recording process 
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according to the digital camera of the present invention. 

Fig. 11 is a fourth flow chart illustrating an Exif file-recording process 
according to the digital camera of the present invention. 
[0012] 

5 [Detailed Description of the Invention] 

In the following, the digital camera apparatus according to the present 
invention will be explained with reference to the drawings. 

Fig. 1 is a concept view of the digital camera apparatus according to 
the present invention. The digital camera apparatus comprises a recording 

10 unit (an external memory) A, a microphone B, and a CPU C. The digital 
camera apparatus may further comprise a touch panel D. The CPU C 
comprises or function as a voice decipher CI, an item informative datum 
extractor C2 and an item informative data recording unit C3. The touch 
panel D comprises or functions as an item informative datum selecting unit 

15 Dl and an item informative datum decisively determining device D2. The 
touch panel D functions as a inputting unit for ordering operations. The 
recorder A is adapted for recording a plurality of informative data of items, 
as an information file, to be used in classifying and arranging image data. 
The microphone B is adapted for inputting voices, and the voice decipher CI 

20 is adapted for deciphering a content of expression made by said voices 
picked up through the microphone. The item informative data extractor C2 
is adapted for extracting an informative datum of an item which informative 
datum is analogous to the deciphered content of the expression fi-om the 
information file by comparing the deciphered content of the expression with 

25 informative data stored as an information file in a built-in memory of the 
CPU or an external memory. The item informative data recorder Al is also 
adapted for recording the informative datum of the item extracted by the 
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extractor into an Exif file for the image data. 

The item informative data selecting unit Dl is adapted to select a 
informative datum of the item from a plurality of the analogous information 
data of the item, said information datum of the item being to be decisively 
5 determined by the below mentioned item informative datum decisively 
determining unit, when the item informative extractor extracts said 
plurality of analogous informative data of the item, the item informative 
datum 

The item informative datum decisively determining unit D2 is adapted 

10 for fixedly determining the information datum of the item extracted by the 
extractor. In this case, the item information data recorder records the 
informative datum of the item decisively determined by the item 
information datum fixedly determining unit into said Exif file. 

According to the present invention, the digital camera apparatus 

15 comprising a recorder for recording a plurality of informative data of items, 
as an information file, to be used in classifying and arranging image data, a 
microphone for inputting voices, a CPU and an inputting unit for ordering 
operations, wherein based on instructions fi*om said inputting unit, said 
CPU is constructed to decipher a content of expression made by said voices 

20 picked up through the microphone, to extract an informative datum of an 
item which informative datum is analogous to the deciphered content of the 
expression fi-om the information file, and to record the informative datum of 
the item extracted by the extractor into an Exif file for the image data. 
The CPU may be provided with a program to effect the above operations of 

25 the CPU. 

In the following, more specific embodiments of the digital camera 
apparatus according to the present invention will be explained with 
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reference to Fig. 2 to Fig. 11. 

Fig. 2 is a block diagram showing the fundamental construction of one 
embodiment of the digital camera 1 according to the present invention. 
The digital camera 1 includes a photographing device (CCD) 2, an image 
5 A'D converter 3, a digital signal processing unit 4, a 
compressing/decompressing unit 5, a frame memory 6, an image D-A 
converter 7, an image output terminal 8, a display controller 9, a liqmd 
crystal monitor 10, a memory controller 11, and an external memory 12. 
[0013] 

10 When photographing is started with the digital camera 1, the inputted 

image is converted to electric signals with the photographing device 2, they 
are converted to digital signals at 8 bits (256 gradation sequences) to 12 bits 
(4096 gradation sequences) with the image A-D converter, and the digital 
signals are outputted to the digital signal processing unit 4, 

15 [0014] 

In the digital signal processing unit 4, photometry calculations 
necessary for auto focusing (AF), automatic exposure control (AE), auto 
white balance (AWB), etc. are performed, and signal processing of 
brightness and color is effected to enhance resolutions and color 
20 reproductivity. 
[0015] 

In the compressing/decompressing unit 5, image data, which are 
subjected to signal processing in the digital signal processing unit 4, are 
compressed in a necessary data format by using the frame memory 6. 
25 Coded and compressed image data are recorded in the external memory 
(external memorizing unit) 12 via the memory control unit 11. 
[0016] 
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When the image data recorded in the external memory 12 are to be 
reproduced, the compressing/decompressing unit 5 decompresses the image 
data by using the &ame memory 6, and the digital signal processing unit 4 
converts the image data into raster data. The image data subjected to 
signal processing in the digital signal processing unit 4 are converted into 
analog data with the image D-A converter 7, and outputted to the imaging 
output terminal 8, while images are displayed on the liquid crystal monitor 
10 via the display controller 9. 
[0017] 

Further, the digital camera 1 according to the present invention 
further comprises a microphone 13, a voice A-D converter 14, a CPU 15, a 
bath arbiter 16, a touch panel 17, a program ROM 18, a work memory 19, 
and a PC interface controller 20. 
[0018] 

Voices inputted through the microphone 13 are converted to digital 
signals with the voice A-D converter 12 at sampling rate of 8-16 KHz/16 bits, 
and the digital signals are outputted to the digital signal processing unit 4. 
In case of ordinary recording, the converted digital signals of the voice are 
recorded in the external memory 12 via the digital signal processing unit 4 
and the compressing/decompressing unit 5. The data are compressed or 
uncompressed in a data format necessary for reproduction with a 
loudspeaker not illustrated. When voice recognition is performed as 
mentioned later, the voice data are developed in the work memory 19. The 
CPU 15 analyzes the voice data (contents of expression) developed in the 
work memory 19, compares them with data contents (informative data of 
items • data of fixed sentences) recorded in the information file preliminarily 
stored in the external memory 12 or the built-in memory, and successively 
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outputs the informative data of the item in the order of being nearer to the 
contents of the voice data (contents of expression) on the liquid crystal 
memory 10. A user decides a specific informative datum of the item &om 
among the informative data of the item displayed on the liquid crystal 
5 monitor 10 through selecting by releasing, by key operation with a cross key 
not illustrated or by voice. The decided informative data of the item in the 
information data are recorded in the Exif file which is prepared on 
photographing. This Exif file will inentioned later. 
[0019] 

10 The CPU 15 performs data transmission between the external memory 

12, selection of the informative data of the item in the information file, and 
recording of the informative data of the item in the Exif file according to the 
processing program recorded in the program ROM 18. 
[0020] 

15 The PC interface control unit 20 is to be used when data 

communications are effected between a PC by using an USB (Universal 
Serial Bus) cable. The bus arbiter 16, when there exist plural masters in 
the bus, effects adjustment to allocate a use right to respective masters. 
[0021] 

20 In the digital camera 1, the file system format to be used in memorizing 

the image data in the external memory 12 is constructed according to the 
DCF (Design rule for Camera File system). The DCF is a standard of the 
file system of the digital still cameras, which was specified by Japan 
electronic industrial Developing Association (Electronic Association) on 

25 January, 1999. 
[0022] 

The information file recorded in the external memory 12 is defined and 
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recorded in a TEMPLATE folder which is in the same layer as the DCIM 
directory in which the image data are recorded. The information files are 
recorded in the respectively different file names depending upon their kinds. 
In the information file, data of the information item expressed in 
5 "Katakana" are recorded so that the voice data may be compared with the 
information item by calciilation when the CPU 15 performs the voice 
recognition. 
[0023] 

Fig. 3 illustrates a file system to be recorded in the external memory 
10 12 by way of example. In Fig. 3 are shown three data-storing folders (100 
RICOH ~ 102 RICOH)provided in the DCIM folder and five information files 
(CMEMO 1. TXT-CMEMO 5.TXT) to be recorded in the TEMPLATE folder. 
[0024] 

A recording file (image data, voice data, motion picture data, etc.) as a 
15 DCF object is stored in a folder of the DCIM directory such as 100 RICOH, 
for example. The recording file contains data prepared according to the 
Exif format. The Exif is a format standard for image files of the digital still 
camera, and this format standard was set up in October 1995 by Japanese 
electronic Industrial Developing Association (Electronic Association). In 
20 the recording file of the Exif format, there are specified areas for main 
images and thumbnail-sized image, respectively. 
[0025] 

The information file is recorded in the TEMPLATE folder in a file 
name of CMEMOx.TXT in which different figures or alphabets are given to 
25 "x" portions depending upon the kinds of the information files (names of 
items). Fig. 4 shows the contents of CMEM04.TXT. Since "/r portion is 
utilized as a commenting line but is not recognized as data, the actual 
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informative data of the item are contents recited between //start and //End. 
The contents shown on the left side in Fig. 4 are informative data of the 
items displayed on the liquid crystal monitor 10, whereas the contents 
expressed in "Katakana" on the right side are data which each give a way of 
5 reading to which the CPU 15 refers in performing comparison by calculation 
on voice recognition. 
[0026] 

Fig. 5 is one example of the Exif file in which data regarding the 
informative data of the item selected from among the information files are 
10 recorded. Informative data of the item selected in User Comment Tag of 
the Exif file are recorded. 
[0027] 

Next, with reference to flow charts shown in Figs. 5 and 8 to 11, a 
process for selecting a specific informative datum of the item fi-om the 
15 information file on photographing with the digital camera 1 constructed 
above and recording the selected informative datum in the Exif file will be 
explained. 
[0028] 

When the digital camera 1 is in an operating state and a set mode is a 
20 photographing mode, as shown in Step SI of Fig. 6, the CPU 15 displays on 
the liquid crystal monitor 10 an image being monitored by the 
photographing device 2, and also displays kinds of information data (names 
of items) and informative data of the items settable for the respective kinds 
of the information data, while overlapping them with the image. 
25 [0029] 

Fig. 7 shows a display plane on the liquid crystal monitor 10 in Step 
Si. On the left side of the liquid crystal monitor 10, the kinds of the 
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information files (the names of the items) consisting of (name of 

customer) , "X^" (construction period), "X^^E" (construction area), "f^HS^ 
fi"(site to be worked) and (degree of completeness) are displayed, 

and the informative data of the items are displayed on the right side of the 
5 kinds of the information file (the names of the items) according to these 
kinds of the information files. The informative data of the item 
corresponding to "W^^" (name of customer) are in the above-mentioned 
CMEM01.TXT file, and those corresponding to "X^"(construction period) 
are in CMEM02.TXT file. The informative data corresponding to "X* 

10 K "(construction area) are in the CMEM03. TXT file, and those 
corresponding to "fl^H pR{lL"(site to be worked) and "^J5fe^" (degree of 
completeness) are in CMEM04. TXT file and CMEM05. TEXT file, 
respectively. In Fig. 7, the kind "30" for "^fifei^" (degree of completeness) 
in the information data is displayed by cm^sor. 

15 [0030] 

When the user performs a specific key operation (inputted with key l) 
in Step S2, as shown in Step S3, the processing in the digital camera is 
shifted to an information selecting mode in which informative data of the 
items to be recorded in the Exit file are selected for respective kinds of the 

20 information files. After shifting the digital camera to the information 
selecting mode, the user can select the kind of the information file (name of 
item) by shifting the indication with the cursor through key operation, and 
can select the informative data of the item for every kind of the information 
data by inputting voice. In Fig. 7, etc., informative data in Japanese* 

25 mm\ -m S Jim\ "JHHtX^IZ", " y " 5 § r mean "leyasu Tokugawa", 

"Third construction period", "Kawasaki construction area", "living^' and 
"50%", respectively. 



[0031] 

When the user inputs the voice as shown in Step S4, the CPU 15 
analyzes the voice input as shown in Step S5, selects an analogous 
information datum of the item by comparing the informative data of the 
5 item of the key-specified kind (name of item) with the voice data, and 
displaying the informative data of the item having high similarity on the 
liquid crystal monitor 10 as shown by Step S6. Fig. 8 shows a display of 
the image in which informative data 31 of the item • "6 #JII(less than 60%)", 
"6 fiJ5S(more than 60%)" and "6 #J (60%)" of the kind of "degree of 
10 completeness" 30 can be selected. 
[0032] 

Thereafter, as shown in Step S7, it is judged based on inputting with 
the key whether a desired informative datum of the item is present or not in 
the informative data of the item displayed on the liquid crystal monitor 10. 

15 If it is judged by user' inputting with a key that there is the desired 
informative datum of the item (if Key 2 is inputted in Step S8), the 
informative datum of the item is definitely determined by this key inputting, 
and as shown in Step S9, the determined informative datum of the item is 
registered in the Exif file and the processing of the digital camera 1 is 

20 returned to the photographing mode. If the CPU 15 judges that no desired 
informative datum of the item exists (If inputting is done with Key 3 in Step 
SlO), as shown in Step Sll, the informative data registered for the kind of 
the information data before the voice is inputted is displayed on the liquid 
crystal monitor 10, and the processing shown in S 2 is performed again after 

25 the processing of the digital camera 1 is returned to the photographing 
mode. 
[0033] 



13 



When the above processing is performed in the digital camera 1 on 
photographing images, the desired informative data of the item can be 
easily recorded in the Exif file according to the informative data of the item 
in the information data recorded in the TEMPLATE folder of the external 
5 memory 12. Therefore, the image data can be easily classified and 
arranged based on the contents of the Exif file after photographing. Further, 
since the informative data of the item can be selected by the voice 
recognition, the buttoning operations can be reduced. Furthermore, since 
the informative data of the item having high analogue can be selected by 
10 the voice recognition, various contents of the informative data can be easily 
associated with the image data by simple operations. 
[0034] 

The process for selecting the informative data of the item from the 
information file and recording them in the Exif file is not limited to the 

15 above-mentioned one. For example, as shown in Fig. 9, for example, it may 
be that processing of the digital camera 1 is shifted to an information 
selecting mode by pushing down a release button (first release 
button-pushdown) (Step S2A) instead of inputting with Key 1 in the 
processing of Step S2 shown in Fig. 6; when the release button is pushed 

20 down again (second release button-pushdown) (Step S8A) instead of 
inputting with Key 2 in the processing of Step S8 of Fig. 6, processing shown 
in Step S9 is performed; and when the release button is released (release 
button-releasing) (Step SlOA) instead of inputting with Key 3 in Step SIO of 
Fig. 6, the processing shown in Step SIO is performed. 

25 [0035] 

When the processing of the digital camera 1 is switched by the release 
button-pushing down/release button-releasing, operability can be enhanced 
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with no need of providing a plurality of Keys. When operation with the 
release button is to be done, the informative data of the item can be easily 
selected and determined while the object to be photographed is being 
confirmed. 
5 [0036] 

Moreover, as shown in Fig. 10, processing of allowing key inputting 
may be performed (Step S6A) as a post processing of Step S6 shown in the 
flow chart of Fig. 9 in order that the user may select a desired informative 
data of the item in the information data by vertically selecting the 

10 informative data with use of a cross key or the like, while pushing down the 
release button. When such processing is added, displaying with cursor is 
moved by operating the vertical keys in the state that the release button is 
being pushed down , so that any informative datum of the item can be 
determined from among the informative data of the item displayed as 

15 candidates. Thus, the desired informative datum of the item can be easily 
selected from plural analogous informative data of the item. 
[0037] 

As shown in Fig. 11, a judging processing (Step S2B) is added as a post 
processing step of Step S2 shown in the flow chart of Fig. 9 to judge whether 

20 a specific key is pushed by the user. In this case, it may be that when the 
specific key is pushed, each processing in the information-selecting mode 
shown in Step S3 to Step S7 is performed, whereas when no specific key is 
pushed, the processing is shifted to one shown in Step S8A. When 
processing is performed in this manner, processing with voice inputting is 

25 not performed unless the specified key is pushed. Consequently, in case 
that photographing is performed at plural times by using the informative 
data of the item in the information 
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file already set, it is possible to avoid the possibility that the informative 
data of the item in the information data is unintentionally changed by voice 
recognition. In addition, since the informative data of the item can be 
selected through the voice inputting on pushing down the specific key, the 
selection processing can be easily and accurately performed by the voice 
recognition. 
[0038] 

In the above, although the digital camera apparatus has been 
explained with reference to the illustrated digital camera 1, the invention 
digital camera apparatus is not limited to the construction of the digital 
camera mentioned above. The digital camera apparatus according to the 
present invention may be not only the digital camera, but also a PDA 
(Personal Digital Assistant) having a digital camera function, a palm top PC 
having a digital camera function, a note type PC having a digital camera 
function, a telephone machine having a digital camera function, etc., for 
example. 
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